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2, Range of the Patent Covered

Iithod ol preventing indoor acaxi in Ahich a carrier hoidi

MW-diethyl-m-toluamide that evaporatee and expels indoor acari.

3. Detailed Interpretation of the Invention

[Industrial Application]

This invention io concerned with the method of preventing indoor
acarl' such as hyohi acarus genus like konahyochi acarus and yakeh.yoDi

&u8, ko-1a iCarus genus like kenaga kona a'anus and aldhbuto
kona acarus, and taume acarus genus. The effective chemical

Ohich the carrier holds is NN-diethyl-m-toluamide (represented

as Deal; below).

[Traditional Technology]

Rec:ently due to changees in residential and life styles, indoor

a& i ifdL.bit tvet'y'heie all houses in Japan. Such acarus
inhabitants in the house not only are uncomfortable but also cause

vArioux. llergiek;. Trkditionally these indoor acari are stamped

ouu by p~y'-reh'old insecticides or organic phosphorus insecticides

in a form of aeroeol, powder, ointment and sheet to tatamie and

c arpe t. s

[Mathods to Solve the Above Problems]

Thf. trtditiontl methods are effective only vhen acalri directly

contat. areae treated by the insecticide. Thus, the effect is
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very 1 Thvtoe,. In order to increase sufficient. effectig it is
RexCL d'y to increage Lhe amount of treatment or treated axeas.

Az a resist, not only a great deal of labor and economic burdens
are required but alpo there arise acute poisonings due to high

do'ts of inectiids.s p. 4
Thus, this invention is intended to get rid of those problems.

[Means of The Invention]

This iuvenLion is oncerned with the method of preventing indoor

,acari in vhich a carrier holdz N,-diethyl-m-toluamide that evaporates

and expe't ind.oor acari,

De~t ie nut nes 'axily superior to other general acaruz insecticides.

Further, the traditional acarus insecticides have an evasive

effect and thli no .ufficient residual, effect. On the other

hand. 'iunce it is volatile and permeative. the Deat curcentrationt

can be higher in a closed or semi-closed space such as inside

of tatari, futon and cushion, clooets, areae under a eink, cupboards
Anind dirAWer than that oi the traditional insecticides. In other

wofrde, DeL 'w atwwp out acari in a larger space.

Therefore, the present inventors invented the method that a
carrier which hol.da Deat is placed in closets, areas under the

sink, Lupboa-d6, inside of and beneath tatamii. By this method
acari can be swamped out from a large area at one time.

Deaf, ca evaporate at, room temperature, but if a more quick solution

ik dei•,id. iL may be heated. Further, the treatment of tat6lli6

and beddinr could be done in & closed container if necessary.
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.•.turi•. for the Tier m.y be qp..er8, gh&s -wool, pulp,

Lcxiled SUCL ad 6'yxltlltLic &Ila natural LextileI3, ý--Ynthetic 1iesind
like polyvinyl chloride, polyethylene, polypropyl:, e, aid urethane,
rn1'l',• r . ch a.* natnral rubbers, silicon rubbers, and neoprene

iibber6, Thuxgaik powders such as silicate, kaoline, actival:ed
carbon pentnite, loam, talc, and calcium carbonate, plant powders

-like wood powder and flour, 8ubliaiable substances such ai
tXiCyclUoeaiire. cyclodod(ecaie, trimethylene norbornen, p-dichlorobenzene.

naphthalene, •and camphor. These can be used alone or together

vith others. In the process of production it is possible to
add polysaccarides such as starch, carboxymethyl cellulose, hydroxypropyl

cellulose to the carrier, or to coat the carrier's surface with

eypthetic :resins like acrylic resins, urethane resins, po.lyester

resins, and polyvinyl acetate resins.

Deat maiy direcAly be impreonated into t•le carrier, or Deat
may be dislved in a solvent or a solvent mixture and the solution

,my be dropped on the carrier. Or the carrier may be soaked
iiithe1, Dv,& u. its ibolution lor iuipe•utiOa..

F•u'thlr, varioue other insecticides, insec'. repellants, germicidee,
antseprtc agents, fragrance, and coloring , 1gents may be added

Lu th• Calliti.

Likely inoecticidee include empentrin, teraletline, and DDVP.

Insect repellants may be hydroxybutyl anioole and butyl-m-crezol.

Gernicides and antiseptic agents include P]CIX, OPP. BOA. and

T7P.

The concentration of Deat in the acarums expellant in the present

invention is Pormally 6.i " 20 wtA, varying with the type of

cetii. Itethod of application. antd the place applied. The awount



of application of Deat is generally 300 mg/mS , 700 mg/mr, but

it is degirable to apply more than 500 mg/mO.

Acarus expellants mentioned above may work either by natural
evaporation or by heated evaporation, for example, heating methode
such as using electricity, by heat of reaction of calcium oxide

filt wvater, oi* heat of reaction of iron oxidation, P. 5

When the acaruB expellant in the invention is u-.'ed to treat
fiutovs. and tvtamiis, futons and tatamis may be wrapped with polymer

f1ia, eu1Ih as polyester, cellophane, and polypropyrene or with

shoetz coated vith them, and treated by the acaruz expellant,

[Examples]

T•e].ow ve preýenf, our examples and explaini more details.

Example i

A molutiori of Doat in atetone vasE !mprtena~ted in a. 2 X~ 2 cmi

filter paper. It vat dried and placed at the bottom of a eample
tube of 60 oil.. Next. konahyo acari which were separated from
theti culture by the hteAt expuleion method were sent into a nylon

girth sack (250 mesh) and the sack vas sealed. It was pasted
on the inside of the lid of the sample tube. The sample tube

va6 c•loed and set a&L 2.5C. Twenty four hours later the tube

vae taken out, the sack was opened and the numbers of live and
dead acari vere counted. Three results were averaged and tabulated

1ii Tile 1.
Ae zeen in Table I Deat was more effective in killinq acari than

other volatile iiieecticidee generally ueed since it more eaeily
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Example 2

One g of Deat and 19 g of EVA resin (20 % vinylacetate) vere

melted and mixed together and molded into a shape of 100 X 150

;,: 2 mm. This vas taped on a side of the inside of a cupboard,

Ab]oL 200 kothy-o u acari in a n•lon girth iack (250 meeh) were
placed in various areas in the cupboard and the cupboard was closed.

The cupboard was opened 24 hrs later, and the sacks in it were

opened. We examined the number of live and dead acari wuder

a microecope in real eize, All acari were dead,

Example 3

One g of Deat and 4 g of azodicarbonamide as the forming agent

•ere mixtd in a povder form and placed in an inner container

of a 2 layer container of tin plate. Sixty g of calcium oxide
were packed in the outer layer. This was an expellant, which
-would evaporaLe by being added by water. Thigs vas placed in

the storaga of 120 X 55 ',, 45 cm beneath a sink. lonahyo acaxi

wer'e put in varione parts of the storage. Thirty ml of vater

were added to the outer layer of the container. No live acari

were observed 24 hours later.

Example 4

We made a granular agent by absorbing one part of Deat and

0.1 part of fgra•tcet onto 989 parts of granular silica gel,
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A p•p..r bag (,mr, .trri.ed) was in~tall.d in a commercial ele.ctric

vauuwm cleaenr (•u•Lcon power I0 W) . Twe•t g ug of £1f±kes of plyuLer

8hort fiber Yere oucked, followed by 10 g of the granular agent
mentioned above, Next, the paper bag was taken off from the

Vduuun Ucaner, anid about 200 mg of acarus culture. which contained

aboub 1,OOO acari, were added to the paper bag. The bag was

again insta.lled in the vacuum cleaner and placed under a temperature

of 25'•C for 3 days. We recovered acari in the paper bag by saturated

ealt solution floating method. All acari were dead.

Example S

One part of Deat and 99 parts of talc were mixed by stirring,

'eSultiILg ilL a poider repellaILt. Five g of acari cultture. which

contained about 50,000 kenaga kona acari, were placed in a 30 x 30

tat.mi and Pet at 25"C tunder 74 Y, RH for proliferat.ion. One

Week laeCL the culture vas taken out and covered with a polypropylene

film coated vith vinylidene coats. Five g of powder expellant

were sprayed at the bottom of the vrap, which was set at 25'C

under 74 %, RN. Five days later a part of bedding was frayed and

the number of live and dead acari were examined by the salt solution

floating method, All acari were dead.

Example 6

The expellant prepared in Example I vae inserted between folds

of futon folded into three. The whole futon was covered

with a rolypropyrene film, coated with vinylidene coat. Xonahyo

aCaR.i Vere placed in various places in the wrap as was done
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in Ex~~ip1le I.

An exajuimuion of alive anld dead acari 24 hours later revealed

that a ,ufficient effect Ya8 found.

Example 7

Deat vas drisolved in kerosine No. I so that the concentration
of Dt&L wea &UoLUd 10 Yo and the 8olutionI waS inUrodued into

a plastic container (capacity 50 ml). Sixty parts of perlite,
20 parts of wood powder, and 20 parts of bond were molded into

a iod Wk 7 m/m, lengti 72.5 m/n) . The rod was inserted into

the platic container. The upper part of the rod vas heated

by a ring PTC heater to about 140'0. The resulting expellent

'Va& pl&1ed in a storage of 120 X 55 X 45 cm benelth the bink,

Ronahyo acari Yere put in various areas. The electricity waB

on for 12 hours,. Acari were examined to see if each acarus was

alive or dead 24 hours after the beginning of turning on electricity.

All acaxi were dead,

.Effect of DIvention

This invention effectively expeles indoor acari if

NN-diethyl-m-toluamide io held onto a carrier and its vapor

fills thh desired area,

Patint Appli.ant- Earth Pharmaceuticals KK,
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abl1,e I ____ ______

Chemicals Amount of Fatality

Cheich MA

* Ieat 011 to0
Deat 0.5 100
Biupentrin 0.5 5
NRapthhLiiie 0.50

p-d.L]L lvobtikz ene 0.5 0
Phenitrothione 0.5 0

*I) 1i,4zi.1O1 o )1 0
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